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ABSTRACT: 

ABSTRACT OF THE DISCLOSURE 

This invention relates to a friction rock stabilizer which comprises an elongated tube which is 
made from a resilient metal and has first and second ends, is polygonal in cross-section and 
is split by a slot which extends over its entire length. 
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5 FIELD QF TitEjaymiQH 



Tiii$ mve^Uioii r^^lRtea to frioiion rock stabHIzers which ar& used foy 
c&nirollins dtiess-induced fracturing and strain bursts in rmk in 
underground mining or lunnelllng and In yonaral ground support 
10 appllcatlnns. 



15 



PrlE^on rocK ^Bbil!ze7» have been in v/idespread use for niany years in 
rock support applicatons In undarground mininsi &rid tunnelling. 



A moiion rocK stabilizer jieneraiiy coneisift o? an eicng9te<tf snetai tube 
which is [liroular In cross-soctlDn and longitudinally split front one end to 
the other. In the tube id hamiVKireci imo a hole which ha« iiean 
20 pr«9dillled into a rock ftormalion. initially tiiie tube ha» a greater traneverse 

dimension than f Iw hole with the result that ihn tube Is Inwardly deformed 
io a 9in9llfir croas-sficHonal dimension as ii Is forced Into ths hole. 

The Inward delormatican of the tube ]s siccomplrfthed by closure of the 
2& ion^ltiidlnal sp3It and the radJat fos^e gon^r^t^d by the natural res^irence 

of the steel from which the tuba la made presses t]ie outer surface of th& 
tube Into fairly high intimate pressure contact iv^th the Inner v^all or the 
hole to anchor the tuE>&frictionany in the hole. 
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me above split rock stHbJIIzord work well 9S lonrrporaiy «up|90ti» Dut 
cannqt be used pormanoni supports as thora la no way, oifier than tho 
full column rsdial prsfisuro gripping of the tutoe^, of poeit'rvely ancHoiIng 
th«i Btat^iiizor fui^ In itie hales inio vfniis^ iney are pred&ed. The 
5 etabilisere, for exampte, cannot b« pa»ltltfaly anchored by resin or 

oementiGCuB grouting as. thors Is no or extremflly little space betwean the 
cutar walls ol their tui>9s and i^e inner eun^oes of the hoiee m wniph iney 
are locates! Into which anclior grout may ba fecJ. 

10 SUMBflAI^V Oi^ THE INVEMTiQW 

G A rocK stattilizer acoording to tlic invention comprises an eloirgatesi tube 

which )e made from a reeliient mefei^nd he« firet and second ends, fe 
polygonal in oroesreecilcn and \u epilt by e slot xmM exiendo over its 
entile length. 

10 Prarerabiyp the eroGe-oeotional shape of the lube is eubetantiaiiy squere. 

conveniently, the cornena bstwaen the flat surtecea on al least the outer 
strrtace of the tube are radrused and oould be radlused to aipproxlmate 
that of the hole In which tha atablllzer la to be used etiould a relaUveay 
larger f notion eoniaot surteoe b& requlreti betvreen the etabiHser tube and 

1$ the Innar v^all ol a hoi^. 
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Rjrthsr aocotdlncf to ttie cnvemion the stahlllzer includes sit tto first end 
of tnp lubft 9n oufwdrdly prajectii>tr which is cis&r q1 the slot in the 
tube fte that the slot oxtands ovot iha lertfjtn of Vie tube ana through 1lh» 
&top if the stop surrounds the mouth of iJi» tutia 

6 

Stni further according to tho invention the tube Is tapered to 9. smaller 
eross-seofional dimension XhAW the rBinainder of the tjbe ovef a p&rGlon 
of il» length towards lis second end. The tube could also Include a portion 
Of lis length which le ouiw^rd^ flared towards Its firat end. 

10 

in one form of trie invent ion at leaal or^e flat face of the tu!>e oould oarry 
outwardly projecting form&tlon» for enohoring the atabnizer in sett&bSe 
grout v/hlGh Is pumped into the sliabnizsr hol« bBtv/een tha outer vfall of 
the^brllzer anclth<9 inner surface of the hole in u&a. The formations may 
19 include openings into the tube. 

BRIEF PESCBIPTJON OFTHS DHAWIMQS 

The Inventton le now descmsed by way of exampte only with reference to 
2Q the drawings in which ; 

FIGURE 1 la a perspeclive view of one embodiment of a friction rock 
«tabtrtzer according to tha Imrention, 
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t^ifiURE 2 ia A shortened plan view ai a aaoond onibQdlmQin of the 

FIGURE 3 j& a <»ros9<«Bctronal ond edovatloii of fha stabilizer of itie 
6 invention Bocated In a hois In a rock farmalion, 

FIGURE a 1$ a ifd0iifi«ntary aid& etevalion of fh& rock dfabiliaer of Figure 
2 located m a hciie, 

iO FlGURli 5 la d «dC!iioined end «9evafiOrt of a variakton of the ro«k stabiliaer 

lute, ^nd 

FIGUHE 6 la a n-agmenifiry perapeoilve view of a ehoil leneih of yerl a 
further vartaliOrt o1 fha rock stabilizer of the invaniidn. 
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DETAILED PESCRIPTiON OF THE iLUJSTOATED EBflSODiMEWTS 

The friction rock vtabiJIxar ot tfw Inventon Iz made from a ^uiiable 
realliont &l»e1 auch ae AJSTM A607 Grade 60 Cl^as 1 wMch haa a thlielcnees 
of between 2.amm And 8^mm. The alabnizer fyplcariy haa a lensun of 
between 0,9 and a metree and a maximum croeS'^eGtionai dimonsipn et 
between 32mni and 4finim. 
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Th& friction roek &tat>illz6r of Figure 1 is «hown In tiid drawing fo inecudd 
dil elongated lobular oody 1Q dnd a slop 12 which \^ vf&ldod 1o om ann' 
at tti» body. Tha sUkDtUzec dMitlonaily includes s slof 14 wiilch extends 
over the entire length of iha stdbiilKer and the otop 12 as shown In the 
Cfra^inno. An end portion is ot the body tube id tapered to a smaller 
t^rosd^ectfon at the end of iha tube remote from the stop 12 for ease of 
lii8erllon of tho stabilizer body into a hole In whioh it ie to be used. 



The emboc^lmem of the f ricliidn rock dtahlllaer i>f Figure 2 is substantially 
10 iho ae that ot Figure 1 vflEh the excaptlon thai the body 10 or th& 

stabiliser includes an ouhvardly flared ponlon ot Us length as shown 
^eneraHy at 18. Tlhe lenglh o1 theflai«<J portion i& of the Uibo ia outwardly 
flared from ihe parrtiiea sided portion of the tube at an ari^jle A of about 
The flare mayi however, be imred at anything between 2* and 5* in 
15 ((ependenoe on th^^ appllcatton of the atabillzer and the nature or the 

material whioh it » tu atabLliza. The outwardly flared portion 16 of ihe tube 
may have a length of Dehr/een ZSmrn and lODmra but le prelerebfiy about 
90mm. 

2& in uae the etabiliser is hamnserad into a pradrilied hole in a rook formation 

which la of smaller diameter than themaxinium croaa-^BcUonal dimension 
Of the body aoroae the oornere of lis square crosa^octional shape by 
means of a suitable daily which engages the stabllhser over the stop 12 
and Which le hammered by means of a Jack-hammer or the like. 
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As XM tubular ucdy of ttie etRbiUzer is h^mniered Into th9 hole the 
cross^-e^Ctional Cfimei^dion of the tubular body la reducaci by thQ 
fiarrowiKg of Ihe slot 20 vfitti the refinance ot tlia mcrtal rrom wiiich tha 
body id made causing the cornora of tha body, aa ahown In FIguro 3, lo 
bo blaaod Into high pr^&dure contacl wiHi four positions on th& inner 
surface of the hole irictlon^lly to lock tfio «l9hlllf4ir In the hole- To ani:v^« 
clo&ura of iho Slot 20 in ttio etop 12 the Gtop pl9t$ oould be split opposite 
tha oQniro of tha $iot to en^Me Iho portJ&ri of the tube adjacent 1h& diot 
and the stop 12 to ba cojripres&aii 1o avoid janinifn^ oi thR tuba towv^rcl^ 
Its mouth and as it Is hammarod tnfo a hoia. 



1» 



Pnor ta the inaertiorl of the taper«d end ol tha bisdy 10 Into the hole a 
lairge area aupporl washer having a equara hole of slightly largar 
dimanalon than tha square dtmenaion or the «tai>iiizer body ici is supped 
over the boccy irom iio tapered end down towards the end whiah carries 
the atop 12. In the Fisuro 2 sBfibodimRnt ol tlie slablliziir the washer hole 
l6 dimensioned to er^gagotne anctes of the body 10 Just beyond the point 
at twhlch the portion of the body 16 is flared from the parallel portion of 
the body. 



With the Figure t embodiment off the atabilizer the body 10 <s hammered 
rully Into the hole until the atop. is! foroaa the washer hard up against the 
f aoe Of the rock into which the stabilizer has been hammered to support 
the rocK face eurrounding the hole^ 
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With thB l^lgure g embodimQnt of tiie stel^llizer l?ia wa&hor, by engsgin^p 
tho Tared porti^jn 16 of mo lui^e, wiil first engage the i'OOk^urrcundmg the 
moutil ol the hole and be hammsrei;) tov/ards lh& slop 12 »s thB k^orty 10 
is furthgr hsmni^ere^a into lha liole. Th& tapered portFan of the lubo i>ocly 
5 ensures thait iherd will hs firm etng^^emeni betutfoen thd fibred portion eyf * 

the tube find the wseher ao to press thA wa$her hard up adainst ihQ razk 
face WQn if the stop 13 Is not hammi^rea fiiliy Lip against lha v»&har or 
If the stabilizer holf^ is net perpendFeiildr to Ihs rock f bob 2? 2» lllueuated 
in Rgure 4. 

10 

In tne variation of tho frld^on rock dliibilizsr of the Invention which is 
illuairatcd In Figure 9 the oomers of the square tube are roundoEl to 
incfettte the meial contact area of the stabiilzer tuoe with the Inner 
eurfooe ol the hole» TOf greater frlctlonal contact belwaen Iho two. IdsalJyj 
15 the radlue of curv^iture of the comers of the lu&e? is made to be ihe eame 

as KM radlu* of curvaturs of the lioie in which that partlnvlar etabiikieir is 
to be ueed- 

As is seen Itom Fig ur<e 3, the outer j^i^rtdces of the fiat faces of the body 
20 10 tuoa are spaced fitmi the Inner surface of tne hole to provide open 

minor circle segnidni^ t>etvf een the outer eiijrnacHs of tiie stabilizer luha 
and the hole. Tiiese epaces and the apaoe on the tnalde of the tube may 
be filled with a resin or cementUioua grout 24 to convert the stabilnRr 
from a lemporary to a permanent support Should this be required. 
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ir » is infended to use ilia ^izhm^&t ^ tlt^ ir»veiiition as a grouN»d 
permanent support tho outer eurrac)e& of tHe dlabinzar body tuho could 
inclucfe ou^Hrdly proJoctlDg rorma^ione 26 or any ot?ier suitsibPy shaped 
formalrons such a& tlb$ or the like v^rilors vjould servo moro poRltlvoly lo 
9 anchor th(» stabilizer body 10 in the grout 24 again^^t withdrawal ?rom Ihe 

hole in wtiich lha siai^iilzer ie located. The formalion 26 iliiistnELted In 
* Flsiurfi 6 c2>ould z^e «o punched or prei»9ed from shs metal of i?ia tuba that 
the formation le open thrDugh a holi^j a$ illiistraiod In the drawing, to ihe 
Inafda of the body 1t> to ensure the escape of grout from tho iubq Into the 
10 surrounding hoia poniions in which Ihey are located 1o ensure Tiiil odumn 

grouting of the eTat»lll;«er body in the rock in which the etabilaer la 
located. 



The invantlon le nol llmlled to the precise dofalis as haririh dascrlbed 3nd 
15 tno tuDe body id couFd, for exampla, have ^ny auHable Hal aided 

triensuiaT or ofhtar polygonal croee^ecitconei shape in piace of Iheaquare 
croea-sectfon defiCfihad above. Addilionally, the stop 12 need not 
necea^aniy be made Irora mefai plate described above but oouid be 
. lormad over the mouth of the tube by siffting the tube at the oorners of 
20 the mouth and tolcfing the flaps so formed hack over on themsQai'e& on 

the Dtilslde of If le tu)>e to provide the neoessary atop enlargement. 
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1. A rock et^biMzor whion OQmi^n{io& zn Mong^lQd tubo 

which Is imad^ from a resilient metal snd has 7(r£t and second ends» Is 
5 polygonal In cross^se^lon and 1^ aplH by a sict which extends Qvor Its 

■ -- • »mire length. 



2. A rooK ^lat^nizor as claljned In claim 1 in which the 
cro(&6r«eclionj^l ehape of the tui>e siiDGtantialiy ^uara 

3. A rocK 9lsm\lJSi&t a& o^aiFned in olalme 1 in which ih& 
corners between the fiat aurteoee on at leaat the outer surraco or the luDo 
are raci lu&ed. 



IS 4» A rock stablllEsr a» claimed in oieln) 3 in which the 

radlue of ourvaiure Qf the odiyigtb uf the tube approximate that of the hole 
in whioh tho etabfllzer i» to be uaed. 

6. A rock etabFllxer ae claimed in claim 1 including aft the 

20 first end of the tube an outwardly projeotirtGi stop which is clear or the alot 

In tha'tube. 

6^ A rook stabiliser as claimed in claim 1 in which the tube 

Is taparad to a sTnaliar cio&»<sectiunBi dimension than the remainder of 
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tno tui>e over d poriron ot its length towards ii& sooDnd end. 

7. A rock stabilizer as cl&lmad In claim 1 lr» which a 

portton of tlie lengtti of the tuli» is outv/ardly f laiod towarz^s its frrsi end. 

9 

& A rock stabilizer aci claimed in cEafm 1 in which at lea&t 

one flat fac9 oi ihe tube carriea otitivardty prcjeating toriinafion&. 

A rock s^abilifior aa claimed in claim & In which fhe 
10 Formations includa opanlnga Into die tubO' 
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This inveaitlon relstflis to a friction rocK filft^tlfi^^l^k^ich ... 
compri^c^d an elongistdd tube v/hich \{$ made from a 
lesii^ofii rn&ha] and hns first anc) ^ewncl e!T<ls, 
polygonal In crDSs-sectSon an<i Is $pHt by a skrt whloii 
eirtonds ov«r n& enure lengui. 
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